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TVUKWYX;Z[TV\	X
]_^a`�bdcDegfhc+ikja`ml	no`qp�rs`dftf�ua^avwr+x�iyvz^|{}rs`dftf~x�^Fla��vz^�jav�c+p�x�p�r�javwr+xde1�|e�xd^a^av�^a{}rs`q^qiypk`qegv����apkcG��cD^)ikcDlN�Y��jav���^ac+��ftcsikj|`�l
r+x�^	�1c�uF��cGl}iy`~{du|xdpyxd^qiyc+c�ikj|x�i��|e�xd^|��rspycDx�ikcDl;��vze�eN�1c�`d�miyvzf~x�eg��vzikj|vz^�x�^FlBxqrspy`q�y�YiyjacM�aewx�^a^av�^a{t{dp�x��|j|��ikjapy`dua{qja`duai
ikjac�jav�c+p�x�p�r�j��d�=��`qua^|laxdpk��r+`d^|lav�iyvz`q^|��x�pyc����1cDr+v��|cGlt��`�ikjFx�iY`d�aikv�ftxdezvzi���vw��{duFx�p�x�^)ikcDcDlg���m�FcGrsvz�Fr�jav�c+p�x�p�r�jav�rDx�e��aewx�^a^|vz^a{
cs�ax�ft�ae�cD��xdpkc�{dv�bdcD^}no`qp�`��1�%py`qxql;x�uaik`d^|`dft`du|��{qpk`qua^|l;bdc+j|v�r+ezcG�+�
���q�g���| �¡I¢d£¥¤ vzcDpyxdpyr�javwr+xde�¦�`q^qiypk`qe6§�¨'e�xd^a^av�^a{|§'��j|`dpkikcD��it�|x�iyjN§���cGx�p�r�jN§Y]�©m§Y��`qua^|laxdpk�@¦�`q^|lmvzikv�`d^|�D§Y]�umiy`d^a`qft`du|�
ª pk`qua^|lB«�c+javwrse�cd§|¬�`d�1`�ikvwr+�D§1­
�1c+p�x�iyvz`q^|��¬�cD�kcDxdpyr�jN§m¬�¦��

®=¯'°�± XBZV²¥³µ´�\	X ° ² ±
¨Yewx�^a^av�^a{�x�e�{d`qpkvzikjaf~��j|x�bdc��FcDc+^hvz^�ikj|c�e�v�iyc+p�x�iyuapkc�no`dpPf~x�^��M�qcDx�p��D�·¶ ¤ v�c+p�x�p�r�jav�rDx�e)x��a�apy`qxqr�jacD�=ik`��aewx�^a^|vz^a{�j|x�bqc'�1c+c+^
��iyu|lmv�cDlhua^|lmcDp�ikj|c�e�xd�FcDea`�n1`d�1c+p�x�ikv�`d^F�PpkcG��cGx�p�r�jMno`dpYcDbdcD^hx�e�`d^a{qc+p��1c+pyvz`ml�`�n1ikv�fhcq����jac+pyc�x�pyc�u|^|lmc+^|v�xd�aezc�xqlmb�x�^)iyxd{dcG�
ik`M`dpy{qxd^av�¸+v�^a{�iyjac��kcDx�p�r�jacG��v�^~x�javzcDpyxdpyr�j|v�rDx�em��iypkuFr5iku|pkcq� ¹ ¤ `���cDbdc+pG§���vzikj~��`qftc�c+�arsc+�aikv�`d^|�D§de�v�ikike�c�x�ikikc+^)iyvz`q^hjFxd�P�1c+c+^
�|x�vwlVik`¥j|`��ºiyjac}e�c+bdcDe���`�n�ikjacBjav�c+p�x�p�r�j)�¥r+`dftf�u|^av�rDx�iyc}��v�iyjµcDxqr�jV`dikjacDpD����jacBrs`dftf�ua^avwr+x�iyvz`q^[�Fc+i���cDc+^µe�c+bdcDe���v��
cD�y��cD^qiyv�xdemik`�iyjac�`�bqc+p�x�e�e)`q�mikv�f~x�e�v�i���`�n1ikjac
��`qezumiyvz`q^~xd����c+e�e|xd��ik`MpycDlmu|r+c�ikjac��|x�^|la��v�l�iyj~pkcG»)uavzpyc+ftcD^qi��P`�n1ikjac
���m��ikc+f��
¼ ^�iyjav��Y�|x��1c+p���c���v�e�e|��j|`��.ja`��@�����kcsikikv�^a{�ua�t��`qfhc��kvzft�ae�c��F`qua^|laxdpk��rs`d^Flmv�iyvz`q^|�I�Fc+i���cDc+^te�c+bdcDe��D§�`�bdcDpyxdeze)`d�aikv�ftxdezvzi��
r+x�^	�1cM{du|xdpyxd^qiyc+cGl~no`dp�iyjacM��ja`qezc�jav�c+p�x�p�r�j��d�

��jacD�kc�r+`dftf�u|^av�rDx�iyvz`q^}�apy`�r+cDlmu|pkcG��rDx�^B�Fc�umiyvze�vz¸DcDlBvz^BcD��iyxd�aezvw�kjacDlBjav�c+p�x�p�r�jav�rDx�e1x�p�r�jav�iycDrsikuapycD��ezv�½dc
ikj|c�¬�cDx�ez�%ikv�fhc
¦�`d^)ikpy`deN���m��ikc+f¿¾À¬�¦��aÁs� Â�Ã5Ä

ÅP¯'Æ�°�Ç Z[TVZV\ Æ@° \�TKÈÊÉ}È�T ±�±@°�±ÌË
]�ezikja`qua{djV�aewx�^a^av�^a{�vw��u|��cGl¥no`qpMxBewx�py{dc�b�x�pyvzc+i���`�n�xd�a�ae�v�rDx�iyvz`q^|�
nopk`qfÍlax�v�e��¥ezvznochik`�rs`qft�aezc+�Kx�uaik`d^|`dft`du|���k����ikcDf~�+§
ikjacDpkc�xdpkcM�k`dftc�ftxdvz^�r�j|xdpyxqr5iyc+pyv���ikvwr+��ikjFx�i�r+xd^��FcMvwlmc+^)iyv��|cGl�vz^�xdezeg`dn�iyjacD�kcM�apy`�r+cD�y��cG�+�YÎ=csi�u|��lmcs�|^|cM�ae�xd^a^av�^a{}xd��x
�apk`mr+cD�y��`dnY�|^|lmv�^a{�x;�k`de�umiyvz`q^¥ik`	ft`�bdchxB�k�m��iyc+fÏnopy`dfÐx�^Kvz^|v�iyv�xdeY��i�x�ikc�ik`�x~�F^|x�eY��iyx�ikcd����j|ct��iyx�ikchpkcD�apycD�kc+^)iyx�ikv�`d^
��vze�e=r�j|xd^a{dc�lmc+�1c+^Flmvz^|{~`d^	ikjac�xd�a�ae�v�rDx�iyvz`q^|��x�^|l	f~x��}v�^|rse�u|lmc�f~x�^��}b�x�pyvwx��ae�cD��xq����cDezeNxq��ikv�fhcq�

¼ ^B{qc+^acDpyxde6§

Ñ ��jacM�k`de�umikv�`d^[¾ÀrDx�e�ezcGl�x��|e�xd^FÁ�v���r+`dft�1`q�kcDlB`�n���iypkv�^a{q��`dnPxqr5ikv�`d^F��x�^|lBvz^)iyc+pyfhcGlmvwx�ikc���iyx�ikcG��`dp���u|�m�%{q`qxde��D�

Ñ ��jac��apy`mrscG�k��`dn��aewx�^a^|vz^a{~cD^)iyx�v�ew��rs`dft�|xdpkv�^a{tlmvz�1cDpkcD^qi��1`q�y��v��ae�cM�aewx�^|��`qp���ua�a�%�aewx�^F�+�

Ñ ��`�iyjBv�^avzikvwx�e=xd^|l;�|^|x�e���i�x�ikc)¾À��Á�x�pyc�{qvzbqc+^�xd���|xdp�i�`dn=ikj|cM�apk`q�ae�c+f��

Ñ ]RftcDx�^B`�n�r+`dft�|xdpkv�^a{�iyjac�pkcG��u|e�i���`dn�xdrsikv�`d^|��x�^Fl~ikj|c+pycsno`dpyc�c+b�x�e�u|x�iyvz^|{�ikj|c�xde�iyc+py^|x�iyvzbqcD��v���{qvzbqc+^}`qp�jFxd�'ik`h�Fc
�au|vzeziD�
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� cM��v�eze=cs�m�ae�`dpyc�xd^|l�lmcs�|^|cMvz^	ft`dpyc�lacsiyxdvzew��cGxdr�j;`dn�iyjacD�kc�lmvz�1cDpkcD^)i�xqr5iyvzb�vzikv�cD��iyj|x�i�x�pyc�^acDr+cD�y�kxdpk�tno`qp��aewx�^a^av�^a{F�
ÎNcsi�u|��xq�k�kuaftc�ikj|x�i�ikjacM�k�m��iyc+f v�^�»qu|cD��ikv�`d^	v���v�^�xhr+uapypkcD^qi���iyx�iyc������ ¼ ^	pycDx�eN�k�m��iyc+f~�D§�ikjacDpkc�vw��x��F^av�iycM^�uaf��1c+p

`�n'xdrsikv�`d^|��ikj|x�i
iyjac��k�m��iyc+f r+xd^¥�1c+pkno`dpyf¿¾À`dp
ikj|x�i
��c�r+xd^¥xd�y��v�{d^�iy`}iyjach�k�m��iyc+f}Á�� ¶��	�
� ���9� ¼ ^¥`dp�lmcDp�ik`	lmcsiyc+pyftvz^ac��jav�r�j `�n�ikj|cD�kc�xdrsikv�`d^|��v���iyxd½�vz^a{;u|�
r+ez`)��cDp�ik`B`duap�lmcD�kv�pkcGl¥��i�x�iyc
���|§1��c�^acDcDl�iyjachfhcGx�^|��no`dp�c+b�x�e�u|x�ikv�^a{~ikj|c�pycD�kuae�i
`�nPikja`)��chxdrsikv�`d^|�D� ¼ ^�ft`q��i�r+xq��cG�+§|ikjacDpkc�v��
x}��v�f�u|e�x�ik`dp�ikj|x�i�rDx�^��apycDlmvwr5i�ikjach��i�x�ikc�ikj|x�i�ikj|c��k����ikcDfÏfh`�bqcD��iy`;x�nÙiyc+p
ikjac�xqr5ikv�`d^�vw��x��|�aezv�cDlN�'��jac+pycsno`qpkcq§mikj|c�r�j|x�v�^�� ��� � ��� � ��� ¶ � � jac+pyc�� ��� ¶ vw��ikjac��apkcGlmvwr5ikcGl���i�x�ikc�iyj|x�i���cM�aewx�^	ik`xdr�jav�c+bqc�v�n=xqr5iyvz`q^�� � vw��xd�a�ae�vzcGlg�'­
^|rsc�x�{qxdvz^=§�nopy`df ikjavw��^ac+�Ìv�^)ikc+pyftcDlmvwx�iyc
�kua�m�ã{d`)x�e|��iyx�ikcd§���c�r+xd^;x��|�aez�~xqr5ikv�`d^F�'x�^Fl
�apkcGlmvwr5i�ikj|c+v�p�cs�9cDr5i��+�

¼ ^	`qpylac+p�ik`}�|^|l�`duai���jav�r�j�`dnIiyjacD�kc���ikpyvz^a{)��`�n���iyx�iycD��xd^|l�xdrsikv�`d^|��vw��iyjac�ft`q��i�lmcG��v�pyxd�ae�cd§a��cM^ac+cGl���`qfhcMftcGx�^|�
ik`tc+b�x�e�u|x�ikc�ikj|c+f��

¨Yewx�^a^av�^a{tx�e�{d`qpkvzikjaf~��b�x�py�}v�^BiyjacM��x��tikj|x�i	�

Ñ ��jacD�}{dcD^ac+p�x�iyc�iyjacD�kc�x�ezikcDpk^Fx�ikv�bdcG�+�

Ñ ��jacD�}c+b�xdezu|x�ikcMrs`)��i�`dn�iyjacM�aewx�^|�D�

Ñ ¦�`q^|��iypyxdvz^;ikjac��kcDxdpyr�j=�

Ñ ¨'v�r�½tiyjac�xdrsikv�`d^|�D�

¼ ^ {dcD^ac+p�x�e%§�ft`)��i�x�e�{d`qpkvzikjaf~�	rs`qfh�Fx�pycKlmvz�1cDpkcD^)i��|e�xd^|�	�)� �kuaftftvz^|{@iyjac[c+b�x�e�u|x�iyvz`q^ `dnhrs`)��i�`�n�ikjacVikpyv��aezc+iy�
¾�� ��� � ��� � ��� ¶ Á�r+`d^)iyxdvz^|cDlBvz^BikjacM�|e�xd^	v�^�»)uacD��ikv�`d^N�

¼ ^�ft`q��iY���m��ikc+f~�D§�ikjacDpkc�vw��x�^�cDpkpy`dpPxd�y�k`�r+v�x�ikcGlM��v�iyj�iyjac��apycDlmvwr5iyvz`q^|�I`�naiyjac�^acs��iY��i�x�iyc�xq����c+e�emxd��ikj|c�r+`dft�aumi�x�iyvz`q^
`�n�ikj|c�rs`)��i
`�n'xdr�j|vzcDb)v�^a{~vziD��]���x~pkcG��u|e�i�`dn�ikjachrs`q^|r+x�ikc+^Fx�ikv�`d^=§|��c�r+xd^ xd�y��u|fhc�ikj|x�i�ikj|c�c+pypy`dp�v�^|rspycDxq��cG��xd����c�{dcsi
nouap�iyjac+p�x���x���nopk`qfºiyjac�v�^avzikvwx�e1��i�x�ikcq����jav��'v��'��`qpy�kc+^|cDlh����iyjac�nÀxqr5i'iyj|x�i�vz^~{qc+^acDpyxde6§q��c�j|x�bdc�ft`dpyc�½�^a`���e�cDlm{qc�x��1`dumi
ikjac���`dpyewl	r+ez`)��cDp�ik`tiyjac
����x�^|l	`du|p�x��av�e�v�i��;no`dp��apycDlav�rDx�ikv�`d^�xd^|l�rs`)��i�cDb�xdezuFx�ikv�`d^�lmcGrspycDxq��cG��xd����cM{dc+i�nouap�iyjac+p�x���x��
nopk`qf ikjacMv�^avzikvwx�e=��iyx�ikc�v�^��k�|xqrscMx�^|lBiyvzftcd�

ezv�f������� �!� ¾"� ��� ¶ Á$##&%('()+*,'.-0/ ¾�1GÁ
��jac+pyc ���2� ¾ � Á�v���iyjac��apkcGlmvwr5ikv�`d^	c+pypy`dpG����jacDpkc�vw��x�^Bxdpk{quaftc+^)i�ikj|x�i�xdezeNr+`dft�ae�cs�;�|e�xd^a^av�^a{h�k�m��iyc+f~��no`de�e�`��ÌikjacMxd�F`�bqcno`dpyf�uaewxa§mja`���c+bqc+p�ikj|cM�auapy�F`)��cM`dn=ikj|v����|x��1c+p�vw��^a`di�ik`}lmvw�kr+u|�y��ikjavw��vw�k�kuacd� � cM��v�eze�xd�y��uaftc�ikjFx�i�no`dp�ikjac��k�m��iyc+f~��v�^
»qu|cD��ikv�`d^Bikjavw��vw��ikjac�rDxd�kcd�

��vz^FrscY�aewx�^|^avz^|{�vw�=x�r+`dft�aumiyvz^a{
vz^)iyc+^|�kvzbqc'xdrsikv�b�v�i��q§DcG���1cDr+v�xdeze���iyjac�r+`q��i=c+b�xdezu|x�ikv�`d^M�1`dpkikv�`d^N§�ft`q��i��kc+^|�kv��aezc��aewx�^a^acDpy�
ikpy��iy`���iku|la�~`d^ae��hikjac�x�ezikc+py^|x�ikv�bdcD�Yikj|x�i�xdpkc�ezv�½dcDez�hik`�ezcGxdltiy`�iyjac
�1cD��i���`qezumiyvz`q^|�D�P��v�^|r+c�`du|p�½�^a`���e�cDlm{qc�`�ngiyjac���`qpkewl
x�^|l;`duap�x��av�ezvzi��tik`��apycDlmvwr5i�v�i���`dumi�rs`dftcG�'vw�'�1csikikcDp�r+ez`)��cDp'iy`�iyjac
v�^avzikvwx�eg��iyx�iycd§���c
�apy`d�1`q�kc�iy`hr�j|xd^a{dc�ikjac�{dp�x�^�uaewx�pyv�i��
`�nNiyjac��ae�xd^a^av�^a{tx�e�{d`dpyvzikjaf v�^	�ku|r�jBx���x���iyj|x�i�vzi�v���ft`dpyc
pycs�F^acDlBx�^|l;fh`qpkc�lmc+iyx�v�e�cDl;r+ez`)��cDp'iy`�iyjac�vz^|v�iyv�xdeN��i�x�ikc�x�^Fl
rs`qxdpy�kc+pYnouap�iyjac+p�x���x��d����j|v���r�j|x�^|{dc�v�^}{dp�x�^�uaewx�pyvzi����kja`duaewlt�1c�lmv�pycDr5iyez�t�apy`d�1`dpkikv�`d^Fx�emiy`�ikj|c�e�cD�y��cD^avz^|{�`�nN`quap�xd�av�ezvzikv�cD�
ik`V�apkcGlmvwr5i~��i�x�ikcG�tx�^|l.ikjacDvzp~rs`)��itc+b�xdezu|x�ikv�`d^N�.]�e�iyja`du|{dj��k`dftc	pku|ezcG��`dn�ikj�uaf���rDx�^@�1c�u|�kcDlµno`qp~rsc+pkiyxdvz^����m��ikc+f~�
x�^|l���iyx�ikc�pyc+�apycD�kc+^)i�x�ikv�`d^F�+§miyjavw�
r�j|xd^a{dcMv�^�{dp�x�^�uaewx�pyvzi��}��vze�e=�1c���ikpy`d^|{de��BlmcD�FcD^|lmc+^)i�`d^�ikj|c��k����ikcDf v�^¥»)uacD��ikv�`d^=� ¼ ^
��v�ft�aezcDp��k�m��iyc+f~����jac+pyc�pyc+�|pkcG��cD^qi�x�iyvz`q^�v��
c+vzikjacDp�^a`�i�jav�{djae���lmc+bqc+e�`d�1cDl�`qp
^acGrscG�k�yx�py�d§Fikjactr�j|xd^a{dc�vz^K{dp�x�^�uaewx�pyv�i��Bv��
pkcD�ae�xqrscGl;��vzikj��apyumikc�no`qpyr+cd§mv�{d^a`qpkv�^a{�ikjac�nÀxqr5i�iyj|x�i�iyjac�rs`q^m�FlmcD^|rscMv�^	ikjacM�apycDlav�rsikcDl���iyx�ikcD��r�jFx�^a{qcD��ikjapy`du|{dja`qumi�ikjac
�ae�xd^a^av�^a{~���Fxdrscq�

¼ ^��k�m��iyc+f~�~��jacDpkc	ikj|c¥��i�x�ikc��k�|xdr+c�v��~�Fx�pkikvzikv�`d^acGl@��vzikjÌjac+ikcDpk`q{dc+^|c+`duF��{qpyxd^)u|e�xdpkvzi��d§'r�jFx�^a{qcD�hikj|pk`qua{dja`qumihikjac
�ae�xd^a^av�^a{ j|`dpyvz¸D`d^N§Iikj|c+pyc;x�pyc;�k`dftc;�apy`d�|ezcDft��vz^.ikjac	cs�mcDr+umikv�`d^@`�n�ikj|c;�aewx�^.v�^µiyjac	�kc+^F��c~iyj|x�it��c}��`quaewlµezv�½dc}ikjac
xdr5iyu|x�iy`dp���`�nIikjac��k�m��iyc+f iy`~pkcGrsc+v�bdc�ua�9lax�iycD��x�i�pkcD{duaewx�p�v�^qiyc+pyb�x�ew�+�Y��jac�`q�)b�v�`du|���k`de�umiyvz`q^Bvw��x~���m��ikcDf ikj|x�i�pkc+�%�|e�xd^|�+�
¼ ^B`dikjacDp���`dp�la�D§�xq��xh�k����ikcDf cs�mcDr+umikcG��ikjac��|p���i���ikc+��¾À��Á'`dnNikj|c��|e�xd^N§m��javwr�jBx�pyc�`dn�bqc+py���F^ac
{qpyxd^�uae�xdpkvzi��d§�x�^ac+� �|e�xd^
v����1c+v�^a{~{qc+^acDpyx�ikcDl;nopy`dfÊxt^acD�Rv�^avzikvwx�e=��iyx�ikcq� ¼ n�iyjac�pycs�ã�aewx�^a^av�^a{hv���lm`d^ac}¾6»)uav�r�½Bc+^a`qua{dj1Á5§�ikj|c�cs�mcDr+umik`qp�`�nIikjacM�|e�xd^
��vze�e=x�e���x������1cMcs�mcDr+umikv�^a{tikj|c��|^ac+p�pycD�k`de�umiyvz`q^B�|xdp�i���`�nIikjacM�aewx�^=�

¼ ^�`dp�lmc+p�iy`;��v�f�u|e�x�ikc�xd^|l�c+b�x�e�u|x�ikc�rs`)��i��+§Fft`q��i
���m��ikcDft��^ac+cGl�x~���m��ikcDf `dnPpyc+�|pkcG��cD^qi�x�iyvz`q^;iyj|x�i�x�e�ez`�����iyjac+f ik`
{dc+^|c+p�x�ikc�ikjach�apycDlmvwr5iyvz`q^ ^acGrscG�k�yx�py�	no`dp��ae�xd^a^av�^a{|� ¼ ^[�k`dftc�rDxd�kcD��ikjavw��pkcD�apycD�kc+^)iyx�ikv�`d^�f~x����Fc~�kvzft�ae�cd� ¤ `���cDbdc+p�v�^
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fh`)��i�rs`qfh�|ezc+�;x�umiy`d^a`qfh`qu|�'�k�m��iyc+f~�D§)f~xdvz^)iyxdvz^|vz^a{hx�^|l}ua�1l|x�ikv�^a{tx�pyc+�apycD�kc+^)i�x�ikv�`d^}�kuavziyxd�aezc�no`dp��aewx�^a^|vz^a{�v���v�^;vziy�kc+ezn
xd��bqc+py��rs`qft�aezc+��i�xd�k½1�����1cDr+v��FrDx�e�ez�q§diyjac�ftc+pyc�nÀxdrsiYikjFx�iYiyjacD�kc��k����ikcDf~�Yf~x�½qc�u|��c�`dngpkc+�%�aewx�^|^avz^|{�x�^|l�ikj|c�{dp�x�^�uaewx�pyv�i��
`�n�pyc+�apycD�kc+^)iyx�ikv�`d^Ìr�j|xd^a{dcG�tikjapy`du|{dja`qumi}ikj|cK�k�|xdr+cd§�r+pkcGx�ikcG�}�k`dftc¥�apy`d�ae�c+f~�;vz^ ikjacKpkcD�apkcG��cD^)iyx�iyvz`q^N� ¼ ^ `qpylmcDp~ik`
��`qezbqc�ikj|cD�kc��apy`d�|ezcDft�D§grs`q^qiypk`qe�xdpyr�javzikcGr5iyuapkcG��e�v�½dc�iyjac~¬�cDxde��%ikv�ftct¦�`q^qiypk`qeP�m����ikcDf ¾À¬�¦��aÁ�rspycDx�ikch��iypyx�iyx}`qp
e�c+bqc+ew��`dn
{dp�x�^�uaewx�pyv�i��q�=��jac�xqlmb�x�^)iyxd{dc�`�n9{dcD^ac+p�x�iyvz^a{�iyjacD�kcD�YezcDbdc+ew��`dn1pycD�k`de�umikv�`d^tvw�PikjFx�iYiyjac�r�j|xd^a{dcG�Pvz^~{qpyxd^)u|e�xdpkvzi��M`d^ae���`mrDrsuap
x�iMikj|c}�F`qua^|laxdpkv�cD��`�n�ikjac;ezcDbdc+e�xd�M`q�a�F`)��cGlKik`�ikj|c;rs`qfh�|ezc+ikc}�k�|xdr+cd� ¼ ^µ{qc+^acDpyxde6§=ikjavw��pycDlau|rscG��ikjacBrs`dft�auaiyx�iyvz`q^|x�e
pkcG»qu|vzpyc+ftc+^)i���^|cDrscG�k�yx�py�tno`dp�f~xdvz^)iyxdvz^|vz^a{~xtrs`qjac+pyc+^)i���`dpye�lBft`�lac+egpyc+�apycD�kc+^)iyx�ikv�`d^N�

��jac�javzcDpyxdpyr�j|v�rDx�egrs`q^qiypk`qeg��iypku|rsikuapyc�{dv�bdcG�'iyjac�no`de�e�`���vz^a{~xqlmb�x�^)iyxd{dcD�	�

1d�
¦�j|xd^a{dv�^a{h{dp�x�^�uaewx�pyv�i��t�1csi���c+cD^	e�c+bqc+ew��ik`tf~x�i�r�j	`quap��apycDlmvwr5iyvz`q^�rDx��|xd�av�ezvzikv�cD�D�
� ���Ivz��cGl;{qpyxd^�uae�xdpkvzi��~x�i�xhe�c+bdcDe9ikj|x�i���v�ft�ae�v��|cG��pyc+�apycD�kc+^)iyx�ikv�`d^N�
� ����jac�x��|vze�v�i��}ik`h�ae�xd^	x�i�lav��9c+pyc+^)i�pyx�ikcG��x�i�lmv��9c+pyc+^)i�ezcDbdcDe��D� ¼ ^B{qc+^acDpyxdeF�aewx�^|^avz^|{tx�i�e�`���c+p�pkcG��`qezumiyvz`q^|��`mr+rsu|py��v�^
�kez`���c+p�rs�mr+ezcG���1cDrDx�u|�kc
ikjacM�apycDlav�rsikv�`d^|��x�pyc�fh`qpkc�v�^)bq`de�bdcGl}x�^|l	�k�|xdr+cD��jav�{djae��}lmv�fhcD^|�kvz`q^|x�e%� ¤ v�{djacDp�pkcG��`qezumiyvz`q^
e�c+bqc+ew��pycs�ã�aewx�^�»)uav�r�½�e��;x�^Fl;�aewx�^|^avz^|{}���|xqrscG�'iyc+^|lBiy`~�FcMe�`���cDp�lmvzftcD^|��v�`d^Fx�e%�

� � ¼ iYvw�Y�1`q�y��v��ae�c�ik`�i�x�½dc�xqlmb�x�^)iyxd{dc�`�n1ikj|c�vz^|jac+pyc+^)iY�|xdpyxdeze�c+e�v��kfº`dnFiyjac�e�c+bqc+ew�Yx�^|l�iyjac+pycsno`qpkc�rs`q^|��ikpyu|r5i'lmvw��ikpyvz�auaikcDl
r+`dft�aumiyvz^a{~�k�m��iyc+f~�+�

¼ ^K�kuaftftxdpk�q§9e�xdpk{qc��aewx�^a^av�^a{����FxdrscG��iyj|x�i�rs`q^)iyx�v�^ xqlalmvzikv�bdc�r+`q��iy��ikcD^|l¥iy`;j|x�bqc�xd^KxdrDrsuap�xdr+�B`dnY�apycDlmvwr5iyvz`q^Kx�^Fl
ikjacDpkc+no`dpyc�r+`q��i}c+b�x�e�u|x�ikv�`d^�ikj|x�i;lmcDr+pkcGxd�kcD�t��vzikj iyjac¥lmvw��i�x�^|r+c�nopk`qf ikj|c¥vz^|v�iyv�xde
��iyx�iycd� ��j|c+pycsno`dpycd§���iyx�iyc¥��cDezcGr5iyvz`q^
��ja`quaewlµ�Fc�lm`q^ac;v�^��ku|r�j@x ��x��Kikj|x�ihvzitfhv�pypk`qpy��ikjac	vz^)iypkv�^|�kv�r;{dp�x�^�uaewx�pyv�i��K`�n�ikj|cBcDpkpy`dp��apk`q�|x�{)x�iyvz`q^N� ]��hlmcGx�e�vz^a{
��v�iyj	x�pkcD�apycD�kc+^)iyx�ikv�`d^tikjFx�i�rs`q^qi�x�v�^|��rs`d^F��i�x�^)ike��}r�j|x�^|{dv�^a{�{qpyxd^)u|e�xdpkvzi��hrDx�^B�FcGrs`dftc�rs`qfh�|ezc+�9§�jav�c+p�x�p�r�javwr+xdeF�k����ikcDf�� �
`�n�lmcDr+pkcGxd�kvz^|{�{dp�x�^�uaewx�pyv�i���nopy`df�ikj|c;v�^av�iyv�xde���iyx�ikc;^Fx�iku|pyxdeze�� cDfhcDpk{qc}xd��x¥��u|v�i�x��ae�c;rs`q^)ikpy`de'xdpyr�javzikcGr5iyuapkcq����v�{du|pkc�1
��ja`����
x�^�c+�mxdft�aezc�`�n�iyjav���ikp�x�^F��vzikv�`d^N� ¼ ^�ikjac��|p���i��|x�pki�`�n�iyjac��F{duapycd§1bdcDp�iyv�r+cD��xdpkc�pyxd^|lm`dfte��	lav���ikpyvz�|umikcGl�vz^Kx~i���`
lmvzftcD^|��v�`d^Fx�em���Fxdrsc�no`de�e�`���vz^a{
ikj|c�xq�k�kuaft�miyvz`q^�ikjFx�iPikjac��k�m��iyc+f~�Px��av�e�v�i���iy`��kv�f�uaewx�iyc�xd^|l��|pkcGlmv�rsiYrs`q��iy�Ivw�Ics�m�F`q^ac+^)iyv�xde6�
��jac��kcDr+`d^|l�xd^|l�ikj|vzp�l��|xdp�i�`�n�ikj|c��|{quapkc���ja`�� xd^¥cs�ax�ft�ae�c�`dnYja`��_ikjacG��ch���FxdrscG��xdpkc��kua�9lmv�b)vwlmcGl�vz^)iy`}ikj|pkcDc�e�c+bdcDe��
`�n�pkcG��`qezumiyvz`q^N� ¼ ^Vikjac~ewxd��iM�|{quapkcq§Niyjac}rspy`q�y��ezcDbdc+e'cDlm{qcD�Mx�pyc~��j|`���^Vxq��{dpyc+c+^Vpyvz^a{)�+� ¼ ^.xdezePiyjapyc+c}r+xq��cG�+§���v  �½m��iypyx!� �
]�e�{d`dpyvzikjaf¿v���u|�kcDl[iy` ��cGx�p�r�jVnopk`qf¿�k`dftc}^a`mlmcBvz^.ikjac}�1c+pyv��ajac+py�Kik`¥iyjac;v�^avzikvwx�e�^a`mlmcB�kja`���^µv�^[ikjac	rsc+^)iyc+p�`dn�ikjac
�kr+pkcDc+^N����jacM^a`mlmcG��x�pycMrs`de�`dpycDl;�dcDeze�`�� vzn"�
v  �½m��ikp�xtj|xd��`q�FcD^acDl;ikj|`q�kcM^a`mlmcD��xd^|l	pkcGl;vznI`dikjacDpk��vw�kcd�

��jac�no`qeze�`���v�^a{B�kcDrsikv�`d^ `dn'iyjav����|xd�FcDp���vze�eYrs`q^|rscD^qiypyx�ikc�`d^Klacs�|^av�^a{��k`dftc�iycDr�ja^avw»)uacD��xd^|l �1`du|^|lax�py��rs`q^|lmvzikv�`d^|�
�Fc+i���cDc+^�lmvz�1cDpkcD^qi�e�c+bqc+ew��`�nPpkcG��`qezumiyvz`q^}iyj|x�i���v�eze=jac+e���`dpy{qx�^|vz¸Dc�ikj|cMjavzcDpyxdpyr�j|v�rDx�e9�aewx�^a^av�^a{F�
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ÎNcsi�u|�Plmc+�|^ac���� - ¾
��� � � � ��� ��¾ � Á ��� � �ãÁ5§�� - 1 � �
�
� ��� �P��c�x���c+iP`dn � lavz{qpyxd�aj|��`�n1lacDrspycDxq��v�^a{
{dp�x�^�uaewx�pyv�i���`dpPpycD�k`de�umikv�`d^N�� � vw��x~�|^avzikc~�kcsi�`�n'^|`�lacD�D§1bqc+pkikvwrscG��`qp���iyx�ikcD�
�1c+e�`d^a{qvz^a{;ik`	ezcDbdcDe���� � � j|xq��`qpylmcDpkcGl��|xdvzp��+§g�kua�|�kcsi���`dn'c+e�c+ftc+^)i��
`dn����`�nMr+x�p�lmv�^|x�e�vzi��µi���`F§�rDx�e�ezcGl@cGlm{dcG��§ ��j|v�r�j pyc+�apycD�kc+^)itikjac¥xqr5iyvz`q^|�tikjFx�i~iyxd½dc�u|�tnopy`df ��i�x�ikc�iy`.��i�x�iyc�vz^ e�c+bdcDe����
� ��� ���"!#����� � ��¾%$�Á�vw��xtnou|^|r5iyvz`q^¥��jac+pyc&$ -(' ) ¶ � ) ¹+*�, � �÷§ ) ¶ § ) ¹-, �&�I��j|v�r�j¥r+`dft�aumiycD��iyjac�r+`q��i�`�nPikp�x�bdcDpy�kv�^a{.$)�ÎNcsi�u|�Yxd�y�kuaftc�ikj|x�i � ��¾
$�Á0/21435$ , � � � 35��� � � �9v��Piyjac�pycs�ã�aewx�^a^av�^a{�nopycD»)uacD^|rs��`�n9ezcDbdc+e���� ¼ ^~{dc+^|c+p�x�e%§ � � � / � � ��� ¶�356y�
� ctr+xd^Krs`q^|�kv�lmcDp�iyj|x�i&��¶ � �
�	� � � � xd��x�^Vx��a�|pk`��mv�ftx�ikv�`d^¥`dn��87���javwr�j vw�
ikjac~lmv�{dp�x��aj¥ikj|x�i��1cD��i�x��a�|pk`��mv�ftx�ikcG�ikjac��k�m��iyc+f~��lmcDr+pkcGxd�kvz^|{hxqr+rsu|pyxqrs�~`�nI�apycDlmvwr5iyvz`q^�xd^|l	rs`q��i�c+b�x�e�u|x�ikv�`d^N�
] �ae�xd^a^acDpMv���xd^µx�e�{d`dpyvzikjaf:9���¾
��� �<; ��� Á���jav�r�j[pycsiyuapk^F�Mx�lmvzpycDrsikcGl ��x�e�½>= ikjapy`dua{qj?���M¾Àvz^mno`qpkf~xdeze�� x��aewx�^µx�i

ezcDbdc+e��%Á5� ; v��tiyjac¥��iyx�pkikv�^a{[`dp~v�^avzikvwx�e���iyx�ikcq§�xd^|l � vw�tikjac��F^|x�e���iyx�ikcd�@9�¾
��ÁBA:= - ¾ ; � ) ¶ � ) ¹ � �	�
� � ) � �<� Á���jacDpkc
) ¶ � �	�
� � ) � �<; ��� , �_ftvz^|vzftv�¸+v�^a{DC � � ¾
$!�%Á�xd^|lE$GF -H' ; � ) ¶�* §I$ ¶ -H' ) ¶ � ) ¹J* § �	�
� § $!� -K' ) � �<� * ��A vw�'lacs�|^acGl}xd�&L�pycsiku|pk^|�<Ma�=�vw��xd^�`d�miyvzf~x�e��aewx�^�vzn'x�^|l�`q^aez�	vzn�ikjac�xd�F`�bqc���u|fhf~x�ikv�`d^�vw�
�kf~x�e�ezcDp�ikj|xd^¥x�^��	`�ikj|c+p���x�e�½B��vzikj�iyjac��yx�ftc ; x�^Fl
� �N9�¾
��Á -PO vznIikjacDpkcMx�pyc�^a`t�aewx�^|��nopy`df ; ik` � ��Q�¾ ) Á�v���iyjacM`d�aikv�ftxdeNrs`)��i�`�n�xdr�j|vzcDb)v�^a{ ) nopy`df ; �

ÎNcsi�u|��lmc+�|^ac �8R � ��S xq��ikjac	��c+i�`�n��1`dua^Flax�py� cGlm{dcG�MikjFx�i�r+`d^a^acGr5i-����iy`T� S �U$ , �&R � ��S v��2$ -:' ) � � ) S *��jac+pyc ) � , ��� � ) S , � S x�^FlWV ) S � ) �XVZY\[�] � ����jacG��c�cDla{dcD��r+`d^a^|cDr5i�iyjacM{dp�x��|j|��rspycDx�ikcDlB���}�1`�ikj�e�c+bqc+ew��`d^ae��}v�^	ikjac�F`qua^|laxdpk�q��­
^acMf~x��}cs�m�1cDrsi�ikj|x�i�vz^�{qc+^acDpyxde6§^����x�^FlB��� � ¶���v�eze�`d^ae��;`�bqc+pye�xd�;v�^Biyjac��1c+pyvz�|jac+py�d§axq��v�i
��`quae�lB^a`di��Fc
c`_}rsv�c+^)iYiy`�pkcD�apycD�kc+^)i�ikjac
�kxdfhc�vz^mno`qpkf~x�ikv�`d^t`�n9ikj|c����Fxdrsc�x�i�lmvz�1cDpkcD^)i'ezcDbdcDe��'`�ngpkcG��`qezuaikv�`d^�¾Àx�ezikj|`dua{qj~v�i'f~x��h�Fc
lm`d^ac
ik`~��v�ft�ae�v�no�BikjacMpyc+�|pkcG��cD^qi�x�iyvz`q^FÁ5�

�a`dp'cs�ax�ft�ae�cd§qv�ng��c�vzf~x�{qvz^|c�ikj|x�iYikjac����m��ikcDf ikjFx�i'��c�x�pyc�iyxdez½�v�^a{�x��1`dumi�v���x�fhv�e�v�i�x�py��jav�c+p�x�p�r�j��d§���c�r+xd^hv�f~x�{qvz^ac
ikj|x�iMx	�|xdp�iyv�r+uaewx�p�ezcDbdcDe�`�n�pycD�k`de�umiyvz`q^ ��`duaewl¥�1c~j|x�^FlmezcGl ��� x	�aewx�iy`�`d^ e�cDxqlmc+pG�t��jav����|e�x�ik`�`d^VezcGxdlmcDp���vze�e�{dcD^ac+p�x�iyc
�ae�xd^|�
no`dp�ikj|chft`�bqc+ftc+^)i
`dn'iyjac��|e�x�ik`�`d^N����jacD�kc��|e�xd^|����vze�e�rs`q^|��vw��i�`dn'bdcDpk�¥r+`qx�p��kc�x�pycDxq����jacDpkchcDxqr�jK�kcDrsikv�`d^ f~x��
fh`�bqc�iyjapy`dua{qjN����jacD�kcMrs`qxdpy�kc��|e�xd^|����vze�eN�1c�{dv�bdc+^;ik`~cGxdr�jB�kcDrsikv�`d^	��javwr�j	rDx�^	�FcMrs`q^|�kv�lmcDpkcGl;xd^a`�iyjac+p�e�c+bqc+e%§�xd^|l;ikjac
��cGr5ikv�`d^ ezcGxdlmcDp
��v�ezePrspycDx�ikc�fh`qpkchxdrDrsuap�x�iyc��aewx�^|��no`dp
ikjachbdcDjavwrse�cD�
vz^ ikj|x�i��|xdp�iyv�r+uaewx�p
�kcDrsikv�`d^N��¨Yewx�^F����v�eze�ikj|c+^ `q^|rsc
x�{qxdvz^B�|xd�y��lm`���^BikjacMj|vzcDpyxdpyr�j��~ua^)ikv�e=xtlmpyvzbqc+p���v�eze=lacDrsvwlmcMja`�� ik`hiku|pk^	ikj|c���iyc+c+pyv�^a{t��jac+cDe6�

��jac�pkcGx�e�fº`�n9rs`q^|��vwlmcDpyx�ikv�`d^�no`dp�cDxqr�j�e�c+bqc+eaxd^|lhv�i��Y��u|�FcDpkb�vw��`qpIjFxd�Piy`�v�^|r+ezu|lac���`qftc�v�^)ikcDpy�kcDrsikv�`d^hvz^hikj|c���cD^|��c�iyj|x�i
ikjac~�aewx�^F��ikj|x�i�x�pyc~��cD^qi�la`���^ iyjac~jav�c+p�x�p�r�j)��f�u|��i��Fc}u|^|lmc+p���ik`�`mlKxd^|lVpkcD�apkcG��cD^)ikcDlVx�iM�1`�iyjµezcDbdc+ew��`�n�pycD�k`de�umikv�`d^N�
��jach�kua�1`dp�lmv�^|x�iyc�vw��^a`di�x���x�pycM`�n�x�e�e=iyjac�pycDxq��`q^|��no`qp
��j|v�r�j ikjact��u|�FcDpkb�vw��`qp
r�ja`�`q�kcD�
x}�|xdp�iyv�r+uaewx�p
r+`duap��kc�`�n'xqr5iyvz`q^
no`dp�javw��{qpk`qua�N§�`dp�`�iyjac+p���ja`���c+bdcDp'vzi�^ac+cGla��x�r+ezcGx�p�ua^|lmcDpy��iyxd^|lmv�^a{h`�nNiyjac�{d`qxdeF`qp�{d`qxde��Yikj|x�i�^ac+cGl}iy`��1cMxdr�jav�c+bqcDl~���
v�i�����u|�|���m��ikcDft�D§axd����c+e�eNxd��iyjacM�1c+^|xde�iyvzcG��vz^�bq`de�bdcDl;vz^�^a`di�xdr�jav�c+b�v�^a{hikjacG��c�{d`)x�ew�+�

��¯ÀÅP¯ ²#a�	��cb d�e Æ �
�gf�dhf�iIj��
i^d�e�Éke
dh���0�c�Nl
� c�rDx�^�rspycDx�iycMx�^	`d�miyvzf~x�e=javzcDpyxdpyr�j|v�rDx�e1�ae�xd^a^av�^a{~x�e�{d`qpkvzikjafm957�7q¾%�87�7DÁ����Blmc+�|^av�^a{
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�
n
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n
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�sr
�It ¶n
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�It ¶n
�qo�¶ �&R

� � ¶ � � � ' � ¶ ¾ � Á � �
�
� ��� � ¾ � Á * �<� � ¶ Á ¾ � Á

; ��� , �-7�7�xdpkc
ikj|cMvz^avzikvwx�e�x�^|l;�|^|xde=��i�x�iycD��pycD�k�FcGr5ikv�bdcDez�q� ¼ ^	{qc+^acDpyxde6§ ; , ��¶�x�^|l � , � � �
���V��c+i�iyvz^a{ � ¾ �8R Á - 1	ikj|v���f�uaezikv�pkcG��`qezuaikv�`d^|xdeY{dp�x��ajµrDx�^VikjacD^.�1c}`d�miyvzf~xdeze��V�kcDxdpyr�j|cDlKu|��v�^a{ xdez{q`dpyv�iyjaf~��ezv�½dc��v  �½m��iypyx~`qp�]�©m� v ��jac+pyc�x�pyc���cDbdcDpyxdeg�apk`q�ae�c+f~����vzikj�ikj|v��
x��a�apy`qxqr�jN� �Iv�py��iD§1x�e�eNe�c+bdcDe���`�n�pkcG��`qezuaikv�`d^�x�pyc���cGx�p�r�jacDl	x�i

ikjac��yx�ftc�iyvzftcd� �|pk`qfÊcs�m�1c+pyvzcD^|rsc���cM½�^a`��Rikj|x�i�ikj|c�{dcD^ac+p�x�eNlm`�cG��^a`di�^ac+cGl	ik`;r+`dftcMua����vzikj¥�aewx�^F��no`dp�iyjac���ja`qezc
��xdp�x�i�ikj|c��yx�ftc�p�x�iyc�iyj|x�i�ikjac�lmpyvzbqc+p�`�nN`d^|c
bqc+javwrse�c
r+`d^)ikpy`dew�Yvziy����ikc+cDpkv�^a{���j|c+c+e%�xwYbqc+^}vznNikj|c
{qc+^acDpyxdeFrs`quaewl}pycs�ã�ae�xd^
ikjavw��nÀxd��iD§�v�i���`duaewl}�1c
��xd��ikc+nouaeFik`tlm`��k`|����v�fhc���`duaewl~�1c
�1csikikc+p��k�FcD^)i�xdeze�`���vz^|{�jav�fky�jacDp'iy`�ikpy�tik`��apycDlmvwr5i�ikjac�rs`)��i
`�ngft`dpyc�x�ezikc+py^|x�ikv�bdcD�Pft`qpkc�xqr+rsu|pyx�ikc+e��d§d`dpY{qc+^acDpyx�ikc��aewx�^|�Yikj|x�i'j|x�bdc�ewx�py{dcDpPikv�fhc�ja`dpyvz¸D`d^|�D�P��jac�vz^|jac+pyc+^)i'�|xdpyxdeze�c+e�vw��f
vz^)ikpy`mlmu|r+cDlB�)�;ikjacMj|vzcDpyxdpyr�j��tv���^a`�i�u|�kcDl	c`_}r+vzcD^qiyez�;�)�s9z7<7��
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]Rft`qpkc�pycDxd�k`d^Fx��ae�c�xd�a�apy`qxqr�j;vw��ik`t{dcD^ac+p�x�iyc
9 � ¾%� � - ¾
� � � � � ��� � ¾ � Á ��� � � Á�Á ¾ � Á

9 �It ¶ ¾%� �It ¶ - ¾
� �It ¶ � � �It ¶ ��� �It ¶ ¾ � Á ��� � �Zt ¶ Á�Á ¾ � Á
�
�	� ¾��dÁ

9 ¶ ¾
� ¶ - ¾
� ¶ � � ¶ ��� ¶ ¾ � Á ��� � ¶ ÁkÁ ¾	�qÁ

x�^|lBcs�mcDr+umikc�iyjac��aewx�^|^avz^|{txdez{q`dpyv�iyjaf~��u|�kvz^a{}lav��9c+pyc+^)i�rs`qft�aumikv�^a{tnÀxqrsv�ezvzikv�cD�D�'��javw��x��|�apk`)xdr�j	��`qezbqcD��ikj|cM�apkcGlmvwr+x��
fhcD^)i�ikj|x�i�x��a�1cDxdpkcGl}��vzikjT9z7�7�¾
�87<7GÁ�^|xdftc+e��d§

Ñ w�xdr�jT9 � ¾ � Á
r+xd^��Fchcs�mcGrsumiycDl¥x�i
vziy��`���^�nopkcG»)uac+^|r+� � � � §gx�^|l�ikjacDpkc+no`dpyc�jav�{djacDp
pycD�k`de�umikv�`d^�e�c+bqc+ew�
xdpkc�cs�mcDr+umikcGlx�i�f�u|r�j	javz{qjac+p�nopycD»)uacD^|rsv�cD�D�

Ñ w�xdr�jB9 � ¾ � Á�r+xd^	pyua^	`d^�x~��cD�|x�p�x�iyc�r+`dft�aumiyc+p�j|xdpyla��xdpkcq�
Ñ ��x�^Flm��v�lmikjKxd^|l l|x�iyx	��ik`dp�x�{qc�pycD»)uav�pkcDfhcD^)iy��x�pychlmv�ftvz^|v��kjacDl¥ik`	ikj|c�pycD�k`de�umikv�`d^ pkcG»qu|vzpycDl¥no`dp��ae�xd^a^av�^a{�x�i�ikjac
e�c+bqc+e%�

¤ `���c+bdcDpD§ax}^ac+� �apy`d�|ezcDf xd�a�FcGx�p��+����v�^|r+c ; , �h¶�x�^|l � , � � §9x�e�{d`qpkvzikj|ft�49F¹ � �	�
� � 9 �It ¶�lm`}^a`di�j|x�bdc ; xd^|l �x�i�ikjacDvzp�ezcDbdc+ew��ik`~��iyxdp�i�x�^Fl	��ik`q�;iyjac+v�p��kcDxdpyr�jacG�+�
� ct��v�ezeY^|`��º�apycD�kc+^)i�x	fhc+ikja`mlKno`dp��kcDxdpyr�j|vz^a{	v�^Kiyjavw����iypkuFr5iku|pkcq� � c~��v�eze'xq�k�kuaftchikj|x�i�x�^[x�e�{d`qpkvzikjafÐ�ku|r�j[xd�

]�©�v����1c+v�^a{hu|��cGl~iy`t�kcDxdpyr�j=��­�iyjac+p�x�e�{d`qpkvzikjaf~��r+xd^;�1c�xd�a�ae�vzcGl;v�^}iyjacM�kxdftc�nÀxq��jav�`d^=�"�Iv�{duapyc � �kja`�����x�^Bxdp�iyv��1rsvwx�e�ez�
{dc+^|c+p�x�ikcGlhikcDpkp�x�v�^N�P]�ezikja`qua{dj~iyjavw�'vw��xMi���`�lavzftc+^F��v�`d^|xdeFc+�ax�ft�ae�cd§)e�xdpk{qc+p'lmv�ftc+^|�kv�`d^|xdezvzi��h�k�|xqrscD��r+xd^}�Fc
u|�kcDl~����ikjac
�kxdfhc�x�e�{d`dpyvzikjaf~�D����jac��kcDr+`d^|l��|xdp�i
`�n�ikj|c��|{quapkc���ja`�����x}{dp�x��|j	{qc+^acDpyx�ikcGl�`d^�ik`q�¥`�nPiyjach�kuapknÀxdr+cd§|��vzikj¥ikjachrs`de�`dp
`�n'iyjac}�k�ajac+pycD��pyc+�|pkcG��cD^qiyvz^|{}ikj|c}rs`q��iM`�n�xdr�jav�c+b�v�^a{;iyjavw�M�F`qvz^)iMnopy`df iyjact�F`di�iy`df�r+`dpy^ac+p~¾À�aezu|c~v��Mr�jacGx��[x�^|lKpycDlKv��
cs�m�FcD^|�kvzbqcGÁ5� ¼ i�v���xd�y��u|fhcGl¥no`qpMikj|c}cs�ax�ft�ae�ctikjFx�iMikj|c;rs`)��i�`dn�iypyx�bqc+p���v�^a{	v��&w'u|rse�vwlmcDxd^[lav���iyxd^|rsc~�ae�u|��x	iyc+pyfÍiyj|x�i
ftxd½dcG����e�`d�1c�cs�m�F`q^ac+^)iyv�xdeze��}ft`dpyc�cs�m�FcD^|�kvzbqc
iy`hikp�x�bdc+p��kcd�
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��¯ ��¯ È ���B�g� 	¥È �����ge ����Z?��� ��e	��	��
���
¼ ^}ikj|c��yx�ftc
ftxd^a^acDp�xq��ft`)��i�jav�c+p�x�p�r�jav�rDx�e1x�p�r�jav�iycDrsikuapycD�D§d�aewx�^|^avz^|{h��iyxdp�i���x�i�iyjac�ez`���cD��i'e�c+bdcDe9`�n=pycD�k`de�umikv�`d^=�I]�i�ikj|v��
ez`���cD��i�e�c+bqc+e1`�n=pycD�k`de�umikv�`d^ � ikjac
�|^|xde1{q`qxde � , � � v���x�b�x�v�ewx��ae�c�x�^Fl}��c�j|x�bqc
x�e�eFikjac �&R � � �It ¶�iyj|x�i�ezcGx�bdc�iyjavw��e�c+bqc+eik`BikjacDvzp��kua�1`dp�lmvz^Fx�ikche�c+bdcDe��D� ¤ `���cDbdc+pG§FikjacDpkctvw�
^|`	��iyxdp�iyvz^a{���iyx�iyc ; , �h¶�����j|c+pycsno`dpycd§g]�©}vw��pku|^K��iyx�pkikv�^a{Bnopk`qf �x�^|l	��iy`d�a�1cDl	vz�I§

`q�FcD^=¾ ) �÷Á - ikpyuacd§mvzn�
 �8R � � �Zt ¶ - ¾ ) � � )
� Á , � � ) � , � � � )
� , � �It ¶ ¾���Á
¼ ^�`�ikj|c+p���`dp�la�D§mikj|c��kcDx�p�r�j���vze�e���iyxdp�i�x�i � x�^Fl�rs`d^)iyvz^�uac�u|^qiyvzePx�e�eNiyjac�^|`�lacD��iyj|x�i�rs`d^)i�x�v�^�cDlm{qcD��r+`d^a^|cDr5iyvz^|{~v�i

ik`hikjacMj|vz{qjac+p�e�c+bdcDeg`�nPpkcG��`qezuaikv�`d^;jFx�bdc��FcDc+^�cs�m�ae�`dpycDlg�"�
c+�1c+^|lmv�^a{~`q^;iyjacM`�bdcDpkewx��}�1csi���c+cD^	ikjac�e�c+bdcDe���iyjavw����vze�e=xdl|l
��`qfhc�`�bdcDpkj|cDxdl�iy`�ikjac�`�bdcDpyxdezeq�aewx�^a^av�^a{���iypyx�ikcD{d�d� �Ivz{quapkc � ��ja`����=ikj|c�lav��9c+pyc+^|r+c��1csi���c+cD^�iyjac��aewx�^a^av�^a{�{dcD^ac+p�x�iycDlM���
��i�x�pkikv�^a{�iyjac��kcDxdpyr�j}x�i � - ¾ ��� �������¹ ��� �������¹ Á�x�^|l}��ik`q�a�av�^a{hv�i�x�i ; ¾Ù�|p���i��|{quapkc�ÁYxd^|l;��ik`q�a�av�^a{�vzi�no`qeze�`���v�^a{-w�»quFx�ikv�`d^��
¾À�kcDrs`q^|l �|{duapycGÁs� ¼ ^Vikj|v��MrDxd�kc�vzi�v��Mxq�k�kuaftcDl¥ikj|x�i�ikjac~jav�{dj|c+p�ezcDbdcDe�`�n�pycD�k`de�umiyvz`q^ ��v�eze��1c~x	�y»)u|x�pych�|x�i�r�j 1 y+1 1}ikjac
ezcD^a{�iyjV`dn�iyjavw�MezcDbdcDe��Me�c+^|{�ikjÌ¾À`d^ae�� `q^actezcDbdc+e'v����kja`���^Vvz^ViyjacD�kc~�|{quapkcG�yÁs� ; vw��x�iMiyjac}rscD^)ikc+p�`�n��F`dikj[ezcDbdcDe���x�i�ikjac
�FcD{dv�^a^av�^a{~`�n�ikjacM�apy`mrscG�k�D� ª pkcD�}^a`mlmcD���kja`��R^a`mlmcD��iyj|x�i�j|x�bqc�^a`�i��1c+c+^�`q�FcD^acDlg�

¼ ^~ikjacG��c��|{du|pkcG�+§dikjavw��ezcDbdc+eFj|xd��xMewx�py{dc�`�bqc+pye�xd�t��v�iyj~ikjac�jav�{djacDp'e�c+bqc+e1`�nNpycD�k`de�umikv�`d^N§qja`���c+bdcDpD§dikjac
ezcDbdcDe���x�pyc�`d^ae��
rs`d^|^acDrsikcDltv�^tikj|c��1c+pyvz�aj|c+py�d� ¼ ^~`�ikj|c+p'c+�ax�ft�ae�cD����c���v�eze1��ja`�� r+xq��cG����jacDpkc�iyjac�e�c+bqc+ew�Y`d^|ez��`�bdc+pyewx��hvz^~iyjac��1c+pyvz�|jac+py�d�
��¯��Y¯'° ��	���fIb ��� �
d 	��.È �����ge
�#����Z?��� ��e	��	��
���
��jacD�kc
v�^)ikcDpkftcDlav�x�ikc�ezcDbdcDe��! - � � �	�
� �X�#" 1�v�^B{qc+^acDpyxde1lm`h^a`di�jFx�bdc�^|c+vzikjacDp ; ^a`dp � §mja`���c+bqc+pG§diyjac+�}xdpkc�rs`q^a^acDrsikcGl
ik`tikj|c�ez`���c+p�e�c+bqc+eN`dn�pkcG��`qezumiyvz`q^B��� �&R S ��S � ¶$&% - ¾ ) � � )
� Á r �&R

S � ¶ �&S�(' � � - ¾ )*) � ) �ãÁ , � � ) � , � S � )
� , � S � ¶ � )*) ,� S4t ¶ �
��vz^FrscBikjac	ua�a�1c+p~e�c+bqc+e+ -, 1BjFxd�tx�e�pkcGxdlm�[�aewx�^|^acDlg§Yikjac�rs`)��i���nopy`df � ik`Vc+bdcDpk� ) � , �&R

S � ¶ ��S�(' � � j|x�bqc;�1c+c+^
r+x�ewrsu|e�x�ikcDlB���~ikj|cMua�a�1c+p�e�c+bqc+e%�Y��jac+pycsno`qpkcq§�]�©�v���v�^avzikvwx�e�vz¸DcDl�xd��no`qeze�`����	�

`d�1c+^=¾ ) �%Á �- ikpyuacd§mvzn�
 �8R
S � ¶ ��S�(' � � - ¾ )
� � ) �%Á , � � ) � , � S � ¶ � )
� , � S ¾�.qÁ

QP¾ ) �6Á �- QP¾ )
� ÁN3 ) � , �&R
S � ¶ ��S�(' � � ¾�/qÁ

��jac+pyc Q�¾ )
� Á�vw��ikjacMrs`)��i�`�n=ikp�x�bdc+p��kvz^a{�nopk`qf )
� ik` � ��L �- M�v���lacs�|^acGlBxq��xd�y��v�{d^acGlg�P�=`t��u|fhf~xdpkv�¸+cq§qiyjacM]�©���cGx�p�r�jx�i�ikjavw��e�c+bqc+egvw����i�x�pkikcDlB���}�aewxdr+vz^a{tv�^;iyjacM`d�1c+^	e�v���i�x�e�egbdcDp�iyv�r+cD��vz^	iyjac��FcDpkv��ajacDpk� ¾oikj|x�i�x�pycMrs`d^|^acDrsikcDl;ik`hiyjacMua�a�1c+p
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ezcDbdc+eÙÁ5§gxd^|l¥xd�y�kvz{q^avz^|{~ikjactrs`)��i�`�n'xqr�javzcDb�vz^a{}ikj|x�i�bqc+pkikcs��nopy`df ikj|c�pycD�kuae�i���`dnYikj|c�ua�a�1c+p�e�c+bqc+eI�ae�xd^a^av�^a{|����jach�kxdfhc
��iy`d�a�av�^a{~rspyvzikc+pyvwxhxq����j|`���^;v�^sw�»)u|x�iyvz`q^ ��vw��u|��cGlBik`}��ik`d�Bikj|c���cGx�p�r�jN�

��v�{du|pkc � �kja`�����xd^µcs�ax�ft�ae�c}`dn�`d^ac}v�^)ikcDpkftcDlav�x�ikc}e�c+bqc+e%� ¼ ^.ikjavw��rDxd�kc;x�e�eYiyjac;�1c+pyvz�|jac+py� `dn�ikjac}e�c+bqc+e�v��hr�jacDxd�
¾o�ae�uac�ua�|�FcDp�ezcDbdcDe���r+`q��iy����jacDpkc��kf~x�e�ewÁs§Fxd^|l	v�i�{qcsi���fh`qpkcMc+�m�FcD^|��v�bdc�iy`���xdpyl|�'iyjac�r+c+^)ikcDp�¾Àr+`d^a^acGr5iyvz`q^Biy`tikjac�javz{qjac+p
pkcG��`qezumiyvz`q^Be�c+bqc+eÙÁ5�

��¯��P¯'Æ �
l�j���� 	KÈ4� ���5e � ��Z?�g� ��e	�N	��
���
¼ ^;{dcD^ac+p�x�e ; v���rs`q^)iyx�v�^acGl~vz^}ikjavw��ezcDbdc+e%§�ja`���c+bdcDpD§ � v���^a`diD����jac+pycsno`qpkcq§q�|e�xd^a^av�^a{�x�i�iyjav���e�c+bqc+e1v���vz^|v�iyv�xdezv�¸+cGl;xd���kja`���^
vz^Ww'»)u|x�ikv�`d^ .|� ¤ `���cDbdc+pG§1ikjac~��iyxd^|lax�p�l ]�©}ikc+pyftvz^Fx�ikv�`d^V�apy`mrscDlauapkc�v���uF��cGlg�h��j|ch�|e�xd^a^av�^a{Bvw�M��ik`d�|�FcGl ��jacD^ ; v��
xdr�jav�c+bqcDl}`q�FcD^acDlN�

��¯���¯ ²#a�	��cb d�e
�
	��
]�ezikja`qua{dj ikjacµx�e�{d`qpkvzikj|f �|pkcG��cD^qiycDl vz^Rikjac[�apyc+b�v�`du|�	�kcDr5iyvz`q^R�k`de�bdcG�;f~x�^��Ì`dn�ikjac[�apy`d�|ezcDft�Bv�^qiypk`mlmuFrscDl ��� ikjac
javzcDpyxdpyr�j|v�rDx�e9^|x�iyuapyc�`dn�iyjacM�apy`d�ae�c+f�§axq���apycD�kc+^)ikcGl}iyjac�x�e�{d`qpkvzikjafÊv���^a`di�`d�miyvzf~xde6�Y] rDxd�kc
��j|c+pyc�ikjac�xdez{q`dpyv�iyjaf ��v�eze
{dv�bdc
lav��9c+pyc+^)i�pkcG��uaeziy�'nopy`df ikj|c
`q�mikv�f�uaf vw����j|`���^}vz^ �Ivz{quapkc �}¾Àezc+nÙi�Á5����jac
c+�ax�ft�ae�c
�kja`����Yi���`�e�c+bqc+ew�'`dn=pycD�k`de�umikv�`d^N§
ikjacMpy`qxql;vw��ft`dpyc�xqr+r+uapyx�ikcDez�}lmc+ikcGr5ikcGl�vz^	iyjacMjav�{djacDp�ezcDbdc+e9iyj|x�^�v�^	ikjacMe�`���cDp�ezcDbdc+e%�YÎNc+i�u|��xd�y�kuaftc
iyj|x�i�ikjac�r+`q��i�`dn
ikp�x�bdc+p��kvz^a{�ikjac�xdpkcGx�`qumiy�kvwlmc�ikjacMpy`qxql}vw��`dp�lmc+p���`�nPf~x�{d^|v�iyu|lmc�ft`dpyc�c+�m�FcD^|��v�bdc�iyj|x�^	no`de�e�`���vz^a{hiyjacMpk`)xdlg�

�a`de�e�`���vz^a{�iyjac;xdez{q`dpyv�iyjaf�§=iyjacB�kcDxdpyr�j[��v�eze���i�x�pki�x�i � xd^|lµrs`q^qiyvz^�uac;ua^)ikv�e�xdeze'ikjacB�F`qvz^)iy��vz^.ikjac}�1`du|^|lax�py�[x�pyc
`d�1c+^acGlg� ¼ ^.iyjav��~rDxd�kcd§Piyjac	r�j|cDx��1cD��itbdc+pkikc+�µvz^@ikjac	�F`qua^|laxdpk�µ��`du|e�lµ�1c �F§�ja`���c+bdcDpD§Pbqc+pkikvwrscD�	�}xd^|l�
;��`quae�l.�Fc
ftxdpk½qcDlhv�^|rs`qpkpycDrsike���xd���1c+v�^a{�c+�m�FcD^|��v�bdc��kv�^|rsc�iyjac�e�`���e�c+bqc+ea`dngpkcG��`qezumiyvz`q^tv���^|`�i�x���x�pyc�`�n9ikjac
��cD{dftc+^)i ����¾Àrs`q^)iyx�v�^acGl
vz^	ikj|c�j|vz{qj	e�c+bqc+eg`dn�pycD�k`de�umikv�`d^FÁs����jac+pycsno`qpkcq§qiyjacMpycD�kuae�i�`dnI�aewx�^|^avz^|{�iy` ; nopk`qf iyjac��F`qua^|laxdpk�}��v�e�eN��vzcDe�l	xh�|x�iyjBiyj|x�i
��i�x�pkiy��x�i��Bx�^|lB{d`�cD��`d�F�ãpy`qxdl}no`de�ez`���v�^a{D$�
1§m�1csno`qpkc�xqr�javzcDb�vz^a{ ; �

¼ ^	`qpylac+p�iy`~{du|xdpyxd^qiyc+c�`d�aikv�ftxdezvzi��d§Fx�^�cs��iypyxt��ikc+��f�u|��i��Fc�vz^|r+`dpy�F`qpyx�ikcGl}iy`tikjac�xdez{q`dpyv�iyjaf�� ¼ i�vw��r+ezcGx�p�nopy`dfÊikjac
cs�ax�ft�ae�cd§dikj|x�i'`d^|r+c�ikjac�javz{qjac+p�e�c+bqc+ea`dngpkcG��`qezumiyvz`q^�vw�'la`d^ac��kcDxdpyr�jav�^a{F§�ikjac�r+`dpypkcGr5iYrs`)��i�no`qp���v���x�b�x�v�e�xd�aezcq����jac�pycDxq��`q^
no`dp�iyjav��'v���ikj|x�i'��v�^|rsc ��vw�Yr�jacDxd�FcDp�ikjFx�^~x�^���`dikjacDpYbdcDp�iycs��v�^tikj|c��F`qua^|laxdpk�h]�©
��v�eze1��i�x�pkiYcs�m�|x�^Flmvz^|{
iy`���xdpyl|�x$�x�e�`d^|{
ikjachpk`)xdlg��­
^|r+c.$hvw��xdr�jav�c+bqcDlg§g]�©}��v�eze�rs`q^)ikv�^)u|c�ik`	{d`	x�e�`d^a{;ikjachpy`qxdl x�^|l ua�1l|x�ikc�ikj|ctr+`q��i
`dn�������jacDpkc+no`dpycd§Fikjac
rs`q��i�`�n�����v�e�e=x�e���x��m���Fc�r+`dft�aumiycDl	�1csno`dpyc�
}vw��pkcGxdr�jacGlg�

��jac+pycsno`qpkcq§dvzn=ikj|c
jav�{dj|c+p�ezcDbdc+e1`�n�pkcG��`qezumiyvz`q^~�|xd�y�kcD�'ikjac�pkcG��u|e�i��'`dn=v�i�����cGx�p�r�jtik`�iyjac�ez`���c+p�ezcDbdcDeF`dnNpkcG��`qezumiyvz`q^N§qikjac
b�xdezu|c�no`dp��
r+x�^	�1cMua�1l|x�ikcGl	vz^	ikj|cMez`���c+p�pycD�k`de�umikv�`d^���cGx�p�r�jK¾Àv6� cd�Y�|e�xqrsv�^a{����|xqr�½}v�^BiyjacM`d�1c+^	e�v���i���v�iyj	ikjacMua�9lax�ikcDl



f

Low resolution level

road

High resolution level

Boundary between levels

a

b

c

s e
g

� � � ���
	�� ��� Öáß�úqÖáßqä�åGédâ�Ö�Ô�Õ+×Fé)Õ+â�êqàYÕDÚyö�åDà÷à�Ô
ù)×·â�Öáé)×áÜ�×áÜ�æ�Ü�×áà

rs`q��i�Ás§)ikjacD^¥§)ikjac�rs`)��iYno`qp�
���vze�e9�Fc�x�umiy`df~x�iyv�rDx�e�ez�trs`qpkpycDrsiD�Y­
^|rsc�ikjavw�'jFx��a�1c+^|�D§�
 
 ; ��v�e�eF�1cDr+`dftc
r�jacGx��1c+p'ikj|xd^ �I$�
 ;
no`dp�ikj|cMjavz{qjac+p�e�c+bqc+eg`dnIpycD�k`de�umikv�`d^=�

¼ ^;iyjacMr+xd�kc�`�nI]�©�§mvzi�v���r+ezcGx�p�ikj|x�i�x�nÙikcDp�x�nocD� vzikcDpyx�ikv�`d^|��ikj|cM�F`qua^|laxdpk�~b�x�e�uacG����v�e�eNrs`d^�bqc+py{dc�iy`hikjac�b�x�e�uacD��iyj|x�i
��`quae�l j|x�bdc��FcDc+^[xdr�jav�c+bqcDl�vzn'`d^|c�ewx�py{dc�{qpyxd�aj¥v�^|rse�u|lmv�^a{	�F`dikjVezcDbdcDe��
��`quaewl�j|x�bdc��FcDc+^[rspycDx�ikcDlN����j|chr+`q��iy�
vz^ ikjac
�F`qua^|laxdpkv�cD��r+x�^|^a`�i�`)�kr+vze�ewx�ikc;�FcGr+x�uF��cq§P]�©���v�eze�`d^|ez�[`d�1c+^µ^|`�lacD��v�n�iyjac+�[j|x�bqc}ez`���c+p�rs`q��iD§Pp�x�iyjac+p�ikj|xd^.u|�kvz^a{¥ikjac
�apkcDb�vz`qu|�
r+`dft�aumi�x�iyvz`q^N����jacDpkc+no`dpycd§1ikj|ctr+`q��i�`dn�xdezeP�1`dua^|l|x�pyvzcG�
vw��ft`d^a`dik`d^|v�rDx�e�ez�¥lmcGrspycDxq��v�^a{|����`�iycd§giyj|x�i�v�iMvw��^a`�i
^acDr+cD�y�kxdpk�	ik`�pycD��iyxdp�i�ikjac~�kcDxdpyr�jVx�i�ikjacte�c+bqc+ew�+§N`q^ae����apk`q�|x�{)x�iyc�ikj|c~^ac+��e�� rs`qft�aumikcGl �1`du|^|lax�py�¥rs`)��i�rDx�ewrsuaewx�iyvz`q^|�+�
]�ezikja`qua{dj�ikjac�^�uaf��FcDp~`�n�rs`dft�auaiyx�iyvz`q^|�tvw�te�xdpk{qc+phikj|xd^�v�^�ikjac�rDxd�kc	`dn�x[�kvz^a{qezc��kcDx�p�r�jR¾
9z7<7q¾
�87<7GÁkÁ5§�ikjac��|xdpyxdeze�c+e
cs�mcDr+umikv�`d^	`�nIikjacMe�c+bqc+ew����iyvze�eNf~x�½qc�iyjacMcs�mcGrsumiyvz`q^Biyvzftc��kf~x�e�ezcDpD�

�a`dpyf~x�e�ez�q§�ezcDbdc+e  , 1�vw��pkcG��i�x�pkikcGl;��vzikj��
`q�FcD^=¾ ) � Á �- iypku|cd§mvzn 
 �&R S �&S � ¶$&% - ¾ ) � � ) � Á , � � ) � , � S � ) � , � S � ¶ xd^|l ¾ 1 1qÁ
Q�¾ ) � Á Y Q�¾ ) � Á ¾ 1 1GÁ
iyjac+^BQ�¾ ) � Á �- QP¾ ) � Á ¾ 1 � Á

��jac��kcDrs`q^|l��|xdp�i�`�n��Ivz{quapkc �m§9��ja`�����i���`~e�c+bqc+ew��`dnYpkcG��`qezumiyvz`q^¥rs`q^a^acDrsikcGl�x�i�iyjac��1`du|^|lax�py�d����j|c�ikcDpkp�x�v�^�v�^�ikjac
javz{qjac+p'ezcDbdc+e|`�n9pkcG��`qezumiyvz`q^���xd�Yc+e�c+b�x�iycDlhvz^tiyjac��|{quapyc�no`qp'lmvw���|e�x����auapy�F`)��cG�+�P��jac�rs`qez`qpy���kja`���rs`q��iY^a`qpkf~x�e�v�¸+cDltxqrspy`q�y�
ikjacMe�c+bqc+ew�+� �a`qeze�`���v�^a{~]�©��|xdr�½)�ã�F`qvz^)iyc+p���{qvzbqcD��ikj|cM`d�miyvzf~x�eg�Fx�ikj	iyjapk`qua{djBikj|cMf�uaezikv�pkcG��`qezuaikv�`d^|xdeg{dp�x��ajN�

¼ ^���uaftf~x�py�d§+ikjac���u|�FcDpkb�vw��`qpgezcDbdc+ew�N�kc+^|l�^|`�i=`q^aez��x���i�x�iyc�¾o{q`qx�eÙÁFik`
xdr�jav�c+bqc�iy`�ikj|c+v�p��kua�F`qpylavz^|x�ikcG�+§G�aumi�x��F`qua^|laxdpk�
`�n���i�x�ikcG����vzikj�iyjac�rs`qpkpycD�k�F`q^|lmv�^a{~rs`)��i��+� ¼ ^�ikuapy^N§miyjac��kua�F`qpylavz^|x�ikcMe�c+bqc+ew��{dv�bdc�iy`tikjac��kua�1c+pyb�v��k`dp�xt�1csikikc+p
cD��ikv�f~x�ikc
`�n=iyjacMrs`)��i���`dn�xdr�j|vzcDb)v�^a{�ikjacDf�§|x�^|l}ikjacMlmcGrsvw��v�`d^B`�nI��jav�r�j	�|x�ikjBik`�iyx�½qc
vw��rs`qft�aezc+ikcGlBx�i�xdezege�c+bqc+ew���kv�f�uaeziyxd^ac+`qu|��e��d�

�'¯ W °�� ´µÈ�T~X Ç ³ Ç	� T � É;È Ç
��v�{du|pkc �B�kja`�����iyjach�apk`q{dpycD�y��`dn'pkc+�%�|e�xd^a^av�^a{~i���`;e�c+bdcDe��
`�n�pkcG��`qezumiyvz`q^¥v�^Kx�^Vx�pkikvz�Frsvwx�e�e��B{qc+^acDpyx�ikcDl�ikc+pyp�x�v�^N� ¼ ^¥ikj|v��
r+xd�kcd§=ikjac;ez`���c+pMe�c+bqc+eY`dn�pycD�k`de�umikv�`d^[vw�M^a`di�pkc+�ãr+c+^)ikcDpkcGlKxdpk`qua^|l ; �	��jactiyjapyc+c~�avwr5iyuapkcG��lmvw�k�ae�x��¥ikjac}j|vz{qjac+p�e�c+bqc+eY`dn
pkcG��`qezumiyvz`q^}rs`q^a^acDrsikv�^a{�iy`�iyjac�ez`���c+pYe�c+bqc+e1`�n=pycD�k`de�umiyvz`q^~vz^	lmv��9c+pyc+^)i�ez`mr+x�ikv�`d^|�'no`de�e�`���vz^a{�ikjac��|x�iyj;{qvzbqc+^~���tikjac
ez`���c+p
ezcDbdc+eg`dnIpycD�k`de�umiyvz`q^N�

¼ ^�`dp�lmcDp=iy`
cDb�xdezuFx�ikc�ikj|c�`q�mikv�f~x�e�v�i��M`dnaikj|c�pycD�kuaeziy�D§�ikjac�xd^|����c+p�{dcD^ac+p�x�iycDl�����iyjac'i���`�ezcDbdc+em�k�m��iyc+f ��xd�Irs`dft�|xdpkcGl
ik`;x}�kv�^a{de�c�e�c+bdcDe=�k����ikcDf {qc+^acDpyx�ikcGlB��vzikj¥ikjac�{dp�x�^�uaewx�pyv�i��~{qvzbqc+^����;iyjac�jav�{dj|c+p�e�c+bqc+eN`dnYpkcG��`qezuaikv�`d^N����v�^|rsc�ikjavw��vw��xd^
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x�pkikvz�Frsvwx�e�ez�BrspycDx�iycDl;cs�ax�ft�ae�cd§miyjac�rs`)��i���x�pyc�xq�k�kuaftcDl;ik`~�1cM½�^a`���^Bikjapy`dua{qja`duai�iyjacM{dp�x��|jN����jac�pkcG��uaezikv�^a{~�aewx�^F��x�pyc
cD»)uav�b�xdezcD^)iD§=��vzikj[iyjac;lmvz�9c+pyc+^|r+ctikj|x�iMikjac}c+�mcDrsuaikv�`d^Kikv�fhcBxd�M��c+e�eYxd�MftcDfh`qpk� u|�kxd{dct`�n�ikj|c~i���`�e�c+bqc+e'�k�m��iyc+fÍ��xd�
fh`qpkc�iyj|x�^~xd^~`dp�lmc+p�`dn1f~x�{q^avziku|lmc�nÀxd��ikc+p�¾À�kf~x�e�ezcDp�Á=iyj|x�^tiyjac��kvz^a{qezc�e�c+bqc+e|�k�m��iyc+f��P�=`�{qc+^acDpyx�ikc�ikj|c���v�^a{qezc�e�c+bqc+ea{qpyxd�aj
ikjacMpycD�k`duap�rscG��`�nIx~��u|^���e�iypyx .�1���j|c+pyc���ikpycsi�r�jacDlBiy`�iyjacMe�vzftvzi�¾�1 ª ��¬�]	� , 1 ª ���k��xd�FÁ5�

��v�{du|pkc �m¾6xqÁh�kja`�����ikjac¥�yx�ftc�x�e�{d`qpkvzikjaf x��a�ae�v�cDl@ik`.xKikjapyc+c�e�c+bqc+e���ikpyu|r5iyuapycd�Ì��jac¥xdl|lmcDl�ezcDbdcDe�`�n�pkcG��`qezumiyvz`q^
{dc+^|c+p�x�ikcG�'�Fx�ikjF�'iyj|x�i�xdpkc�ft`dpyc�xqr+rsu|pyx�ikc�iyj|x�^;ikjac�i���`�e�c+bqc+eg�k����ikcDf��Y��jac
pycD�kuaeziy��`�n�ikjac�iyjapkcDc
e�c+bqc+eg�k����ikcDf r+xd^a^a`�i
�Fc�rs`qfh�|umikcGl~vz^	x��kvz^|{de�c�ezcDbdcDe1��ikpyu|r5iyuapyc
lmuac
ik`�ikjac�nÀxdrsi�iyj|x�i�v�i���`quaewl~pkcG»)uavzpyc�^�uaf��FcDp�r+pkua^Fr�javz^|{�r+xd�|x��|vze�v�iyvzcG�Yiyj|x�i
��`quae�lh^a`diY�Fc
x�b�xdvzewx��|ezc�v�^~ftxd^����dcGx�p��+� ¤ `���c+bdcDpD§����hlmvzb�vwlmv�^a{Mikj|c����m��ikc+f�vz^)iy` � ezcDbdc+ew�D§�ikj|c�pkcG��u|e�i���r+x�^t�1c�`d�aiyx�v�^acGl
vz^��kcDrs`q^|la�D�

��v�{du|pkc �m¾o�1Á�r+`dft�|x�pycD��ikjact�|x�ikj|�
{dcD^ac+p�x�iycDl�����iyjac�ewx�py{dcG��i
pkcG��`qezumiyvz`q^ �kvz^a{qezche�c+bdcDeI�k�m��iyc+fÐxd^|l�ikj|c�iyjapyc+c�e�c+bqc+e
���m��ikc+f�� ��j|c;lmvz�1cDpkcD^|rscBvz^.r+`q��i��Fc+i���cDc+^µiyjac;�Fx�ikjF���|x�ikj|�hx�pyc}x��1`dumi�ikjapyc+c}ikv�fhcG��iyjac;bqc+pkikc+�V�kc+�|xdpyx�ikv�`d^Vno`dp�ikjac
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x�pkikvz�Frsvwx�e�ez�t{qc+^acDpyx�ikcDl}ikcDpkp�x�v�^N�P��jav���ftcGx�^|��ikjFx�i�ikjac
ikj|pkcDc�e�c+bqc+eg�k����ikcDf j|xd� ¶¶ F ikjac�c+pypy`dp�`�nNiyjacM��v�^a{de�c�ezcDbdc+eg�k�m��iyc+f��v�^|rsc�ikjachpycD�k`de�umikv�`d^�`dn�ikjac�javz{qjacD��i
e�c+bqc+eI`�nYpycD�k`de�umikv�`d^�v�^¥iyjac�iyjapyc+c�e�c+bqc+eP���m��ikcDf vw��x�^¥`qpylmcDp�`dnYftxd{d^avzikuFlmc�ewx�py{dcDp
ikj|xd^Biyjac��kvz^a{qezc�e�c+bqc+eN�k����ikcDf��Y��jacD�kc�b�xdezu|cD����v�eze=r�jFx�^a{qc�no`qp�lmv��9c+pyc+^)i�r+`q��i�cDb�x�e�u|x�iyvz`q^|�+�

�P¯�Ç � T � É}È Ç�
 X Æ@Ç ³ Ç � ² °)°q° É}ZV²�� Ç \	X
��v�{du|pkc .���ja`�����c�
��1c+pyvzftc+^)i�x�e���^|ftxd^a^acGlK«�cDjavwrse�cD�~¾�
 ��«��yÁ
iypyx�bqc+p���v�^a{;u|^|��iypkuFr5iku|pkcGl `d�F�ãpk`)xdl�iyc+pypyxdvz^Vx�i ��iD� ¼ ^m�
lmv�xd^)ik`���^ ª x��N§a¨g]��

��jac�
	��«���u|�kc�x�javzcDpyxdpyr�j|v�rDx�emrs`q^qiypk`qeze�c+p�ikjFx�i�no`de�e�`����Iikjac � ¼ �m��¬�cDx�ez�%ikv�fhc�¦�`q^qiypk`qea���m��iyc+f�§q¬�¦��9§�ftc+ikja`mlm`qez`q{d�d�
��c+^|�k`dp��|pk`mrscG�k�kv�^a{�ft`mlmuae�cD����cD^|��c�iyjac���iyx�iycM`�nIikjacMbqc+javwrse�c�x�^Fl;iyjac��kuapkpy`du|^|lmv�^a{�cD^�b)v�py`d^aftc+^)iG�'��c+^|�k`dpy�;lax�iyx��|`����
ik`���`qpkewl�ft`mlmc+e�v�^a{�fh`mlmu|ezcG����jav�r�jVua�9lax�iychikjactcD��ikv�f~x�iycDlV��i�x�ikch`�n�ikjactbqc+javwrse�c~x�^|l v�i��M��uapypy`dua^|lavz^a{)�+����jact��`qpkewl
fh`mlmcDeFvw��u|��cGl~���t�FcDj|x�b�vz`qpY{dcD^ac+p�x�iyvz`q^~fh`mlmu|ezcG�Yiy`��aewx�^;xqr5ikv�`d^F�'x�^Fltik`�cs�mcDr+umikc�ikjac
pkcG��uaezikv�^a{��ae�xd^N��¨Yewx�^a^|cDlt�|x�ikj|�
x�^|lKxdr5iyvz`q^|��xdpkch��iy`dpycDl�v�^¥iyjach��`qpkewl�ft`mlmc+e�x�^Fl¥r+xd^¥�Fctu|�kcDl¥�)��iyjact��cD^|��`qp��apy`mrscG�k�kvz^|{}ft`�lauaezcG�
ik`�lmvzpycDrsi��kc+^|�k`dp
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